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SYSTEMAND METHOD FOR CREATING, 
PROCESSING, AND STORING FORMS 

ELECTRONICALLY 

RELATED APPLICATIONS 

This is a continuation of application Ser. No. 
07/648,838 filed on Jan. 31, 1991, now abandoned. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates generally to devices 

and methods for processing forms and inputting data. In 
particular, the present invention relates to a system for 
electronically creating, processing and storing forms 
and data. 

2. Description of Related Art 
Printed forms have long been used to simplify the 

task of gathering information by defining the fields for 
completion. Printed forms are commonly used in trans 
actions where similar types of information are repeat 
edly required. Forexample, most businesses extensively 
use printed forms such as work orders, purchase orders, 
employment applications, sales forms, scheduling forms 
and customer information sheets. However, with the 
development of computers, printed forms now limit the 
speed and efficiency of data processing. 
One problem associated with printed forms is the 

conversion of the relevant information on the forms to 
a format processible by a computer. In many instances, 
operators must read each printed form and manually 
input the information contained on that form using 
keyboards and similar input devices. Inputting such 
information involves a significant amount of labor and 
expense, and has forced many to seek cheaper labor 
sources by shipping original documents outside the 
United States for processing. The accuracy of the con 
version process also presents correction problems that 
are time consuming as well as logistically troublesome. 

Recently, the use of printed forms has increased tre 
mendously which has created problems in producing, 
storing and processing the printed forms themselves. 
The cost for producing a form involves the costs for 
paper, a typesetter and printing. Additionally, the forms 
must be stored before and after use. In instances where 
several different forms are used, the task of keeping the 

2 - 
and form processing systems are not entirely successful. 
Electronic mail systems are limited because they do not 
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forms available requires significant effort and the space 
for storing the forms is often substantial. It has also 
become physically difficult to handle the large number 
of forms as well as being relatively expensive. Forms 
typically must be transported to several different indi 
viduals before use of the form is complete. For example, 
with a purchase order there may be several intermediate 
steps where different individuals must approve the pur 
chase by signing the purchase order before an item is 
actually ordered. Because of the large number of forms 
typically being sent within a company, the shipping and 
personnel costs can be large. 
Another problem unresolved by the prior artis track 

ing forms to prevent loss. As noted above, a form typi 
cally will be received and sent by several individuals in 
the chain necessary to process that particular form. At 
every point where a form is received and forwarded, 
there is a potential for loss. When printed paper forms 
are used there is little or no protection against loss of the 
form in the processing stream. 
While there have been attempts in the prior art to 

eliminate these problems, conventional electronic mail 
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provide fixed formats for the data and do not identify . 
types of information or fields that should be input. Typi 
cally, electronic mail systems merely provide a free 
format for sending messages and other data to users of 
a computer network or system. Similarly, conventional 
form processing systems have a limited capability for 
sending and receiving data within a fixed scheme of 
fields and data types. Form processing systems also do 
not track the form in the processing stream and do not 
have the capability to prescribe form routing based on 
form type. 

Therefore, there is a need for an automated system 
and method for creating and processing forms electroni 
cally which completely eliminates the need for paper 
forms. 

SUMMARY OF THE INVENTION 
A system and method are disclosed for electronically 

creating, processing and storing forms and data. The 
system comprises a computer with a display device, a 
processing unit, an input device and memory. The mem 
ory further comprises form definitions, routing defini 
tions and an organizational hierarchy (sets of rules). The 
rules specify the fields that must be displayed and com 
pleted as well as the routing for each occurrence of the 
form. The processor uses the form definitions from 
memory to display a form with blank fields to be com 
pleted on the display device. The user controls the input 
device to enter data to complete the blank fields in the 
form. After the data required by the form is input, the 
system automatically forwards the completed occur 
rence of the form or data file to the appropriate user in 
the organizational hierarchy according to the routing 
and form definitions. The system also tracks the trans 
mission of the data file or form to and from positions 
defined in the organizational hierarchy to prevent data 
loss. Once the occurrence of the form has been transmit 
ted to the last position in the routing definition a copy of 
the form is archived by the processing unit. 

In the preferred embodiment, the system includes a 
host computer and a plurality of local computers. The 
host computer and the local computers include identical 
form definitions, routing definitions and the organiza 
tional hierarchy. Each local computer is coupled to the 
host computer and all data files must be sent through 
the host computer. Electronic forms (data files) may be 
created and transmitted from the host computer or 
other local computers. The host computer preferably 
tracks the position of each form, thereby, avoiding the 
loss of any forms. The host computer also prompts a 
user if a form requiring a response has not been an 
swered within a predetermined period of time. 
The preferred method of the present invention for 

electronically processing printed forms comprises the 
steps of: identifying the user and his position; selecting 
a form definition and a routing definition; inputting the 
data requested by the form; verifying the accuracy of 
the data input; electronically transmitting the form to 
the recipient identified in the routing definition through 
the host computer; tracking the transmission and receipt 
of the form; notifying the last recipient if the form does 
not reach the final destination in the routing definition 
within a predetermined amount of time. 
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BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a block diagram of a first embodiment for 
the electronic form processing system of the present 
invention; 
FIG. 2 is a block diagram of a second embodiment of 

the electronic form processing system of the present 
invention; 
FIG. 3 is a graphic representation of an image of an 

electronic form on the display device; 
FIG. 4 is a diagram of the organizational hierarchy of 

the users of the system; and 
FIGS. 5A, 5B and 5C are a flow chart of the pre 

ferred method for creating, processing and tracking the 
form. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention provides a system that elimi 
nates the need for paper forms, except where required 
by law, by electronically creating and processing forms. 
The user interacts with the system of the present inven 
tion to select and complete an electronic form. Once the 
form is completed (filled in), the system automatically 
sends the electronic form to the proper recipient with 
out need for the user to specify a recipient. The system 
advantageously selects the proper recipient for the 
completed form based on the form type and the identity 
of the user. The system also tracks the location of com 
pleted forms and notifies the recipient if a reply is over 
due. 

Referring now to FIG. 1, a block diagram of a first 

5 

10 

15 

20 

25 

30 

embodiment for the system of the present invention is . 
shown. It should be understood that a single computer 
may be independently operated to perform the elec 
tronic form creating and processing functions of the 
present invention, although a system with a plurality of 
computers preferred. The computer preferably com 
prises a central processing unit 11, a display device 13, 
an input device 15 and an addressable memory 18. The 
central processing unit 11 is coupled to and controls the 
display device 13 in response to inputs supplied to the 
processing unit 11 by user manipulation of the input 
device 15. The processing unit 11 is also coupled to 
other sources of information including the addressable 
memory 18, mass storage 27 and a network 29 in a 
conventional architecture. A printer 31 is preferably 
coupled to the processing unit 11 to provide an output 
for information and a source for hard copies of forms. 
The display device 13 and input device 15 are con 

ventional types as known in the art. For example, the 
display device 13 is a raster-type display used with the 
processing unit 14 in a conventional manner to produce 
images of characters generated from codes such as AS 
CII. The input device 15 is also a conventional type, 
preferably a keyboard with a "mouse' type controller. 
The addressable memory 18 further comprises: a data 

base 17 of form definitions, routing definitions and an 
organizational hierarchy; routines 19 for processing and 
tracking forms; main menu functions 23; and interactive 
display control 25. The memory 18 is a conventional 
type and preferably includes Random. Access Memory 
and Read Only Memory. The data base 17, of form 
definitions and routing definitions are rules used to spec 
ify the number of fields, their position, etc. These rules 
may be used to produce several occurrences or in 
stances of the same form in which the user inputs unique 
data for each field and may specify particular recipients. 
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4 
The processing unit 11 accesses information and in 
structions in memory 18 for processing information in 
accordance with the operating sequences of the present 
invention. These operating sequences are directed to 
the display of forms, the completion of forms and the 
routing of the completed forms within the hierarchy of 
uSerS. 

The processing unit 11 displays images of blank forms 
on the display device 13, as illustrated in FIG. 3. The 
image of a blank form (here, a purchase order) includes 
a title 60, several fields 64, 68,72, 76, 80, 84 and 88, and 
their respective labels 66, 70, 74, 78, 82 and 86. The 
input device 15 is used to edit the image and complete 
or fill in the fields 64, 68,72, 76, 80, 84 and 88. The title 
60 identifies the form being edited. The labels 66, 70, 74, 
78, 82 and 86 identify the information such as the name, 
address, item requested, cost, date requested by and 
supplier that must be provide by the user. Most of the 
fields 64, 68,72, 76, 80, 84 and 88 in the form will have 
a structured format for the data input by the user be 
cause it increases the processing capabilities. For fields 
64, 68,72, 76, 80, 84 and 88, the responses and the space 
provided are subject to predefined limits. However, the 
form definition also permits free form responses for 
certain fields. For example, in the form shown in FIG. 
3, a field 92 provides an area for the user to input com 
ments. The response for this field 92 provided by the 
user may be in any format and of any length. 
The system uses the data base 17 of form definitions 

as source for the information and the format for the 
image displayed. The form definition specifies the form 
type, the number of fields, the label for each field, the 
data type for each field, the protection level for each 
field, and any interdependencies between the fields. 
Various form definitions with fields and information 
similar to printed forms such as, but not limited to, work 
orders, purchase orders, employment applications, sales 
forms, scheduling forms and new customer information 
sheets are utilized by the present system. The use of 
form definitions advantageously permits the creation of 
additional forms suited to the needs of the users. Each 
form definition preferably includes a title 60 which 
allows the user to identify the form being completed. 
The form definition also includes a list of linked 

forms. The linked forms listed in the form definition will 
be presented to the user by the system when the form 
definition is used. The system forces the user to consider 
completing the forms listed because they are forms that 
must be or should be completed with the form selected. 
For example, the purchase order of FIG.3 may have a 
list of forms such as Schedule A, Schedule B and Sched 
ule C within its form definition. After the user selects 
and completes the purchase order, the system automati 
cally and unconditionally presents Schedules A, B and 
C on the display device 13 for completion by the user. 
Thus, the system can assure that all the information 
required to process a form is present when the form is 
created. The linking of forms is particularly advanta 
geous because existing forms may be combined and 
reused by linking them with new forms. 
The processing unit 11 compares the data input to the 

data type such as numerical, character, calculation or 
decimal in the form definition for a match before infor 
mation will be accepted. A field may also specify that 
the input be within a valid range or from within a data 
base. The data may also require calculation by reference 
to an equation or table. The user need not provide a 
response to all fields, however, those field of signifi 
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cance can be designated as requiring a response. The 
system also uses protection levels to modify the display 
depending on the user's identity and the protection level 
for the field. A particular field and its label may be: 1) 
hidden, 2) displayed only or 3) displayed and modifi 
able. For example, fields 84 and 88 which are provided 
for manager approval on the form shown in FIG.3 may 
be hidden from view when the purchase order is cre 
ated by the initiator. Similarly, field 88 may be desig 
nated in the form definition to be hidden from view for 
the district manager while displayed and modifiable for 
the area manager. Alternately, fields 84 and 88 may be 
marked display only to let the initiator know that man 
ager approval is required, but prevent the initiator from 
completing the approval fields 84, 88. 
The present system also verifies the validity of data as 

it is input based on interdependencies between fields in 

10 

15 

the form definition. For example, one field may be the , 
arithmetic sum of two other fields. As the data is input, 
it is compared against the data in other fields for accu 
racy. The interdependencies require comparison of the 
data input to databases or files of valid information. For 
example, fields 72, 76 and 80 can be defined to be depen 
dent on each other to assure the city and zip code are 
valid for the state provided. The present invention uses 
conventional methods for defining these interdependen 
cies such as arithmetic operations, field calculations and 
look-up tables as known in the art. 
The memory 18 also contains information about an 

organizational hierarchy 90 and the routing definitions. 
The system of the present invention preferably includes 
the organizational hierarchy 90, as shown in FIG. 4. 
The organizational hierarchy 90 is a definition of user 
positions within the company and their address for 
sending forms or data files. The hierarchy 90 may be 
constructed to match the existing structure of any com 
pany, for example, the hierarchy may have 10 levels 
with several users at each level like the department 
level shown. It should be noted that FIG. 4 has been 
simplified for ease of understanding. The organizational 
hierarchy 90 is used in conjunction with the routing 
definition to send forms to the proper user based on the 
form type. Each form includes a routing definition to 
indicate which users will receive the form. The routing 
definition preferably identifies the position or address of 
the recipients of a form by reference to position in the 
hierarchy 90. For example, the routing definition for 
sales information from a department includes the area 
and district managers. Based on the position of the user 
in the hierarchy, as determined from the user's identifi 
cation number, and the routing definition, the system 
automatically (without user identifying the recipients) 
sends the form to the proper users. Similarly, for the 
purchase order shown in FIG. 3, the system determines 
the position of the person completing the purchase 
order and routes the form to their district manger, then 
to their area manager, and finally on to the purchasing 
department at the company level if the purchase was 
approved. 

It should be understood that with the system of the 
present invention the form definitions, routing defini 
tions and organizational hierarchies may be tailored to 
fit the specific needs of a company and its organization. 

In the second embodiment shown in the block dia 
gram of FIG. 2, the electronic form processing system 
of the present invention comprises a host computer 40, 
at least one node or local computer 42, a data base of 
master form definitions 44, a database of routing defini 
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6 
tions 46, a database of an organizational hierarchy 48, 
and a supplemental database 50 of accounting informa 
tion. A plurality of local computers 42, as illustrated, is . 
preferred with each node 42 coupled to the host com 
puter 40. Such a configuration allows the transmission 
of data between any two nodes 42 through the host 
computer 44. The nodes 42 may be coupled to the host 
computer 40 in any of a variety of conventional meth 
ods. For example, the nodes 42 may be connected to the 
host 40 with dedicated lines for continuous on-line ca 
pabilities. Other nodes 42 may be coupled to the host 40 
on an non-continuous basis using telephone lines and 
modems. In the exemplary configuration of FIG. 2, the 
host computer 40 is coupled directly to a pair of nodes 
42. The host 40 and the two nodes 42 are positioned in 
a single location 52, such as the company headquarters, 
indicated by the broken lines. The remaining nodes 42 
may be positioned outside the company headquarters 52 
anywhere-in the world and gain access to the host com 
puter 40 using the telephone lines in a conventional 
manner. It should be understood that number of nodes 
42 at location 52 may be increased or decreased accord 
ing to the needs of the company using the system, as can 
the nodes 42 outside the location 52. 

In the second embodiment, the host computer 40 has 
a structure and organization like the computer de 
scribed above with reference to FIG. 1. The host com 
puter 40 includes a central processing unit, a display 
device, an input device and an addressable memory. In 
an exemplary embodiment, the host computer is an IBM 
AS400 computer. The host computer 40 preferably has 
an expanded memory which can include the databases 
of the master copies of the form definitions 44, routing 
definitions 46, the organizational hierarchy 48 and the 
accounting information 50. 

Like the host computer 40, the nodes or local com 
puters 42 have a structure and organization similar to 
the computer of FIG. 1. In an exemplary embodiment, 
the nodes 42 are personal computers or microcomputers 
of a conventional type. Each node 42 includes a display 
device, memory, a processing unit and a keyboard, 
thereby, allowing forms to be created and sent to and 
from a number of locations. The similar structure ad 
vantageously allows identical copies of the form defini 
tions 44, routing definitions 46 and the organizational 
scheme 48 to be stored at both the host computer 40 and 
the nodes 42. This is advantageous because it signifi 
cantly reduces the amount of data that must be trans 
ferred between the host computer 40 and a node 42 to 
transmit a form. In particular, only the data file of raw 
data corresponding to the blank fields in a form, a form 
type and identification of the initiator (the user creating 
the data file) must be sent between any node 42 and the 
host computer 40 to pass a form. The labels, data type 
and dependencies which are typically a large portion of 
the information does not need to be transmitted be 
tween the host 40 and the nodes 42. The data file may 
also include a header of information detailing the users 
that have received and transmitted this particular data 
file. 
The method of the present invention uses the systems 

described above to create, process and store forms elec 
tronically. In particular, the preferred method will be 
described here with reference to a system configured as 
described and shown in FIG. 2. The method of the 
present invention comprises the general steps of: dis 
playing a blank form; filling in or completing the form; 
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sending the form to the recipient, and tracking the loca 
tion of the form. 

Referring now to the flowchart of FIGS.5A, 5B and 
5C, the method of the present invention will be de 
scribed in detail. The method begins in step 100 of FIG. 
5A by identifying the user and the node 42 used to 
interface with the system of the present invention. Pref. 
erably, identification is automatic since the user typi 
cally must provide some type of identification number 
to gain access to the system. Identification of the user 
may be done with any of a variety of methods well 
known in the art. The system identifies the particular 
node 42 from which the user is working so that forms 
can be directed the user's current location. In step 102, 
the user selects a form to complete from a list of defined 
forms using the input device 15. The present invention 
advantageously employs pop up menus and user inter 
faces in a conventional manner to simplify the form 
selection process. In the next step 104, the processing 
unit 11 of node 42 being used retrieves from memory 18 
the form definition and routing definition correspond 
ing to the form selected in step 102. The processing unit 
11 of node 42 displays the labels and fields for the se 
lected form on the display device 13 in accordance with 
the form definition. The form definition prescribes 
which fields are displayed and also which fields are 
protected from modification by the user. Then in step 
106, the user manipulates the input device 15 to com 
plete the form by inputting data for the fields of the 
image shown on the display device 13. In step 108, the 
processing unit 11 retrieves the interdependencies, data 
types and range values and verifies the accuracy of the 
data input by the user. This step verifies the correctness 
of the data entered by the user by comparing it to a 
valid range of values for a particular field. The method 
also compares the data entered to values of other fields 
where tile value of a particular field may be dependent 
on the value of those other fields. For example, in pro 
cessing such forms the values returned for fields that are 
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totals may be compared for accuracy to the values of 40 
the fields that make up the totals. If the data input is not 
within the valid range or correct type, the processing 
unit 11 requires that valid data be entered for each field. 
The processing unit 11 of node 42 advantageously 
stores the data entered in a data file along with a form 
definition code, the user's identification, and the time 
and date of creation. Thus, any form created through 
out the system will have an original and unique identifi 
cation number which prevents data loss. While the 
routing for the form is typically predefined in the rout 
ing definition corresponding to the form selected, the 
user may specify additional recipients by modifying the 
routing definition in step 110. The system then transmits 
the data file 112 to the host computer 40 for delivery to 
the appropriate users. 
The system of the present invention may also include 

a database utility that extracts critical data from all data 
files transmitted to the host 40 and updates the appropri 
ate portions of the databases at both the host computer 
40 and the node 42. For example, a new employment 
application may have data such as a new employee's 
name, address, social security number that must be input 
into an employee master list stored in memory 18 at the 
node 42. The database utility advantageously eliminates 
the need for the host 40 to transmit a form instructing 
the node 42 to update its memory 18 with the data in the 
original employment application form sent to the host 
42. The database utility automatically extracts the ap 
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8 
propriate information based on instructions in the form 
definition and stores this information in the memory 18 
of the node 42 before the data file is transmitted to the 
host 40. This is particularly advantageous because it 
eliminates unnecessary transmission of data between the 
nodes 42 and the host 40. 

Referring now to FIG. 5B and 5C, the method for 
delivering and tracking the form is disclosed. In step 
114, the data file with the form definition code, the 
user's identification, and the time and date of creation, 
and any modifications to the routing definition is re 
ceived by the host 40. In step 116, the host computer 40 
opens a tracking file which will remain open for the 
"life of the form' (i.e., until the form has reached its 
destination node 42). The tracking file will be unique for 
each occurrence of the form created. In the preferred 
embodiment, the system utilizes rule based expert sys 
tem techniques conventional in the art to track the 
form. The form is tracked automatically by the system 
of the present invention and is invisible the user. How 
ever, the user may make inquiries to the host computer 
40 to determine the whereabouts of any form that has 
been sent to the host 40. In step 118, the system extracts 
the routing information for the data file received in step 
114 and determines the recipients for the form. The host 
42 determines the recipients from the user's position in 
the organizational hierarchy, the routing definition, 
modifications to the routing definition and the form 
type. Typically, the routing definition specifies the re 
cipients of the data file by identifying particular users in 
the hierarchy or users with a positional relationship to 
sender. In step 120, the host 40 completes transmission 
of the form by sending the data file to the recipients 
identified in step 118 in proper order. Then the tracking 
file is updated in step 122 to indicate that the data file 
has been transferred from the initiator to the first recipi 
ent. 

The tracking file includes a flag or marker to indicate 
the class of the form that has been created. In the pre 
ferred embodiment, the tracking file may indicate one 
of three possible classes: information, action or receipt. 
An information form sent is for the recipient's informa 
tion only and no further action is necessary. An example 
of such a form would be a memorandum or message. An 
action type form indicates that the form requires input 
from the recipient and further processing either to other 
users or back to initiator. Examples of an action form 
are a purchase order or a vacation request where both 
require the authorization of a superior. The final class of 
form is a receipt form. With this class of form, the sys 
tem tracks the form and sends a receipt to the initiator 
once the recipient receives and reviews the form. In 
step 124, the system continues to track the form and 
determine whether, additional action is required by re 
viewing the form's class. If no additional action is re 
quired (i.e., the form is for information only), then the 
tracking file is closed in step 126 and the process is 
complete in step 128. 
On the other hand, if the form requires action, then 

method of the present invention proceeds to step 130. In 
step 130, the system tests whether the recipient in the 
routing definition has responded to the form. If the 
recipient has responded, the tracking file is closed in 
step 126 and the process is complete in step 128. If the 
recipient has not responded then the process continues 
to step 132 to test whether the form has been forwarded 
for response. If the form has been forwarded, the pres 
ent method updates the tracking file by replacing the 
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current recipient with the user to whom the form was 
forwarded. The method then loops to step 124 and 
continues to track the position of the form in the hierar 
chy 90. If the form was not forwarded, the system de 
termines whether a predetermined time has elapsed in 
step 136. Each form has a predetermined time for re 
sponse in the form definition. The time for response 
may be set when the user first completes the form or the 
user can rely on the default setting which preferably 
prompts a recipient to respond after 10 days. If the 
predetermined time has not elapsed the system loops to 
step 124. However, if the predetermined amount of time 
has elapsed and the recipient has not responded then the 
system automatically sends a follow up message to the 
recipient in step 140. In step 142, the tracking file is then 
updated to indicate that a follow up message has be sent 
to the recipient. 

Finally, the system tests whether the recipient has 
previously been prompted by the system to respond to 
an outstanding form. If this is the first instance that the 
recipient has been prompted, then the method returns to 
step 124 and repeats the tests described above. If this is 
not the first time that the recipient has failed to respond 
to a form requiring action, then the system advanta 
geously refers to the organizational hierarchy 90, and 
sends a message to the superior of the recipient to indi 
cate that the recipient is non-responsive. In step 146, the 
recipient's superior is notified and a copy of the form is 
forwarded. It should be understood that the method of 
the present invention may be easily modified to prompt 
the superior only after the recipient has been prompted 
a specific number of times. After the superior has been 
prompted, the method returns to step 124 and continues 
to track the progress of the form. 
What is claimed is: 
1. A system for routing a form to selected users in a 

plurality of users of the system, the system comprising: 
a display device for displaying images of forms, each 
form having defined characteristics; 

a memory means for storing and retrieving data de 
scribing the defined characteristics of the forms, 
the data further describing an organizational hier 
archy having a plurality of positions, a user as 
signed to each position, and an address for each 
user, the data further defining a plurality of routing 
definitions, each routing definition including a se 
quence of selected positions contained in the orga 
nizational hierarchy, each form having at least one 
routing definition; 

an input device for selecting a form and entering data 
into a displayed image of the form in response to 
manipulation of the input device; and 

a processing unit coupled to the display device, the 
memory means and the input device for processing 
the data stored in the memory means and the data 
entered with the input device to provide an image 
of the selected form on the display device with the 
entered data, the processing unit creating a data file 
from the entered data, determining the addresses of 
selected users to automatically receive the data file 
according to the sequence of selected positions of 
the organizational hierarchy included in the rout 
ing definition for the selected form, and automati 
cally transmitting the data file to the selected users 
in the defined sequence. 

2. The system of claim 1, wherein: 
each of the forms includes a plurality of fields; and 
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10 
the defined characteristics of each form further spec 

ify a form type, a number offields in a form, a label 
for each field, a data type for each field specifying 
a type of data may be entered in the field, and a 
protection level for each field specifying positions 
in the organizational hierarchy, such that only 
users assigned to the specified positions may access 
the field. 

3. The system of claim 1, wherein the memory means 
includes computer-implemented routines for instructing 
the processing unit for providing an image of the forms 
on the display device, creating data files from data en 
tered with the input device, determining the addresses 
of selected users by obtaining the address for each user 
from the position in the organizational hierarchy in 
cluded in the routing definition, automatically transmit 
ting the data files to the selected users, and storing infor 
mation describing the status of the transmitting opera 
tion. 

4. A system for routing a form to selected users in a 
plurality of users of the system, the system comprising: 
a host computer comprising: 

a display device for displaying images of forms, 
each form having defined characteristics; 

a memory means for storing and retrieving data 
describing the defined characteristics of the 
forms, the data further describing an organiza 
tional hierarchy having a plurality of positions, a 
user assigned to each position, and an address for 
each user, the data further defining a plurality of 
routing definitions, each routing definition in 
cluding a sequence of selected positions con 
tained in the organizational hierarchy, each form 
having at least one routing definition; 

an input device for selecting a form and entering 
data into a displayed image of the form in re 
sponse to manipulation of the input device; and 

a processing unit coupled to the display device, the 
memory means and the input device for process 
ing the data stored in the memory means and the 
data entered with the input device to provide an 
image of a selected form on the display device; 
the processing unit creating a data file from the 
entered data determining the addresses of se 
lected users to automatically receive the data file 
according to the sequence of selected positions 
of the organizational hierarchy included in the 
routing definition for the selected form, and au 
tomatically transmitting the data file to the se 
lected users in the defined sequence; and 

a node computer coupled to the host computer by 
coupling means permitting electronic communica 
tion between the host computer and the node com 
puter, the node computer for creating, transmitting 
and receiving data files, the node computer com 
prising: 
a second display device for displaying images of 

forms, each form having defined characteristics; 
a second memory means for storing and retrieving 

data describing the defined characteristics of the 
forms, the data further describing the organiza 
tional hierarchy having a plurality of positions, a 
user assigned to each position, and an address for 
each user, the data further defining a plurality of 
routing definitions, each routing definition in 
cluding a sequence of selected positions con 
tained in the organizational hierarchy, each form 
having at least one routing definition, the organi 
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zational hierarchy and the routing definitions in 
the second memory means identical to the orga 
nizational hierarchy and the routing definitions 
in the memory means of the host computer; 
second input device for selecting a form and 
entering data into a displayed image of the form 
in response to manipulation of the input device; 
and 
second processing unit coupled to the second 
display device, the second memory means and 
the second input device for processing the data 
stored in the second memory means and the data 
entered with the second input device to provide 
an image of the selected form on the second 
display device, and the second processing unit 
creating a data file from data entered with the 
second input device and transmitting the data file 
to the host computer, the host computer auto 
matically transmitting the data file to the se 
lected users in the defined sequence. 

5. The system of claim 4, wherein: each of the forms 
includes a plurality of fields; and 

the defined characteristics of each form further spec 
ify a form type, a number of fields in a form, a label 
for each field, a data type for each field specifying 
a type of data that may be entered in the field, and 
a protection level for each field specifying posi 
tions in the organizational hierarchy, such that only 
users assigned to the specified positions may access 
the field. 

6. The system of claim 4, wherein the memory means 
includes computer-implemented routines for instructing 
the processing unit for providing an image of the forms 
on the display device, creating data files from data en 
tered with the input device, determining the addresses 
of selected users by obtaining the address for each user 
from the position in the organizational hierarchy in 
cluded in the routing definition, automatically transmit 
ting the data files to the selected users, and storing infor 
mation describing the status of the transmitting opera 
tion. 

7. A method for routing a form to selected users on a 
system that includes a display device, a processing unit, 
memory and an input device, the method comprising 
the steps of: 

selecting a form, said form including a plurality of 
fields, said form having defined characteristics, said 
defined characteristics including a number repre 
sentative of the number of fields in the form, 
wherein said form is selected for entering data into 
selected fields of the form; 

displaying an image of the selected form on the dis 
play device; 

entering data into the form using the input device; 
creating a data file for the selected form containing 

the entered data; 
determining from the defined characteristics of the 

selected form a routing definition for the form; 
determining from the routing definition the addresses 
of selected users in a predefined organizational 
hierarchy having a plurality of positions, with a 
user assigned to each position, each user having an 
address; and 

automatically transmitting the data file to the selected 
SeS. 

8. The method of claim 7, wherein: 
the defined characteristics of the selected form fur 

ther specify a form type, a title, a number of fields 
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12 
in the selected form, a label for each field, a data 
type for each field specifying a type of data that 
may be entered in the field, and a protection level 
for each field specifying positions in the organiza 
tional hierarchy, such that only users assigned to a 
specified position may access the field; and 

the step of displaying includes applying the defined 
characteristics of the selected form to display the 
title, the fields, and the field labels. 

9. The method of claim 8, further comprising the step 
of verifying that the entered data is valid using the 
defined characteristics of the selected form. 

10. The method of claim 9, wherein the step of verify 
ing further comprises the step of, for each field in the 
selected form, comparing the entered data to a database 
of valid data. 

11. The method of claim 9, wherein: 
the defined characteristics of the selected form in 

clude field interdependency definitions specifying 
how the validity of data in a first field depends on 
data in a second field; and 

the step of verifying further comprises the step of 
comparing the data entered for the first field to the 
data entered for the second field, and applying the 
field interdependencies definitions to determine the 
validity of data entered in the first field. 

12. The method of claim 7, further comprising the 
steps of: 

accepting user input specifying modifications to the 
routing definitions; and 

modifying the routing definitions responsive to the 
user input. 

13. The method of claim 7, further comprising the 
steps of: 

storing in the data file data specifying to which users 
the data file has been transmitted; 

retrieving the data specifying to which users the data 
file has been transmitted; 

determining a last user to which the data file was 
transmitted; and 

automatically sending a message to the last user after 
a predetermined time from when the data file was 
transmitted to the last user. 

14. The method of claim 13, wherein a second user is 
is assigned in the organizational hierarchy to a position 
superior to the position assigned to the last user, the 
method further comprising the step of: 

automatically transmitting the data file from the last 
user to the second user after a predetermined time 
from when the message was sent to the last user, 
such that the last user no longer has access to the 
data file. 

15. A method for electronically creating and process 
ing forms on a system that includes a display device, a 
processing unit, memory and an input device, the 
method comprising the steps of: 

selecting a form, having defined characteristics, to be 
completed; 

displaying an image of the selected form on the dis 
play device; 

completing the selected form by entering data using 
the input device; 

creating a data file for the selected form and the en 
tered data by completing the selected form; 

transmitting the data file to users according to the 
type of form selected; 

storing information describing the status of the trans 
mitting step; 
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file has been transmitted after a predetermined time 
from the step of transmitting; 

the data file has been transmitted; after a predetermined time from the step of sending 
retrieving the data specifying to which users the data the message, notifying a second user who is desig 

5 nated as a superior of the first user; and 
sending a copy of the data file to the superior. 

sending a message to the last user to which the data sk k k k k 

storing in the data file data specifying to which users 

file has been transmitted; 
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